Based on a telephone interview and medical record review of the urological outcomes among 40 spinal cord injury patients with a neuropathic bladder at discharge who were an average of 60 months post-injury and who were all initially managed by chronic clean intermittent catheterisation (CCIC), the following conclusions were made: Over 80% of patients using CCIC at discharge continued to use it, suggesting low morbidity and high patient acceptance; Urological complications in patients using CCIC were more frequent in the lower urinary tract than in the upper urinary tract, were more frequent in men than women, and had a low morbidity; Urological complications and hospitalisations were more frequent among the 41 [)" of patients using CCIC who had frequent SxUTls; SxUTls were common in patients using CCIC but rates may be comparable with other methods; Although 44"0 of CCIC patients were hospitalised at least once in 5 years for urological complications, this is comparable to reported multi-centre outcomes in the U.S.A. (Young, 1982).
Introduction
Intermittent catheterisation was recently reported to be the most common method of bladder management at discharge from a model spinal cord injury care system in the U. S.A., being used by 30�o of patients with new injuries (Stover et al., 1985) . As a result of the increasing use of intermittent urethral catheterisation, either with a sterile or a clean technique, it is becoming more important to document the long-term medical consequences of this form of management, its social acceptance over time and its cost-effectiveness. This study reports 5-year urological outcomes in a population of new spinal cord injury patients who were all managed initially by a clean technique of inter mittent catheterisation.
Patients and tnethods
Between March and June of 1985 a telephone interview was conducted by one of the authors with as many as possible of the 50 patients with new spinal cord injury who had participated in a previously reported study of urinary infection and complications occurring while using clean intermittent catherisation during initial hospitalisation (Maynard and Diokno, 1984) . Patients reported what method of bladder management was currently being used and what was their medical history leading to any changes from one method to another. They also reported their degree of independence with the method, any problems or symptoms related to the method, their frequency of urological evaluation and the results, their estimated frequency per year of symptomatic urinary tract infections that were treated with antibiotics, all urological complications that had occurred and the number of hospitalisations for any urological problems. Medical records were reviewed whenever possible, to substantiate the diagnosis of any complications and results of urological evaluations.
Results
Only three of the 50 patients were unable to be interviewed; two had died of non-urological conditions and one patient could not be located. The seven patients with incomplete spinal cord injuries who were voiding normally at discharge had not experienced any further urological problems. The urological outcomes in the remaining 40 patients who all had a neuropathic bladder at discharge will be described in this report.
There were 33 men (82°0) and seven women (18 0 ,,). Eighteen (45%) were quadriplegic and 22 (55°' 0) were paraplegic. At the time of interview they were an average of 60.1 months (range: 40-80 months) post-injury. Twenty-three patients (58° 0) had had a urological follow-up but only patient report of results was known. Table I shows the method of urinary management at discharge as compared with the time of follow-up. Among 34 patients discharged using chronic clean intermittent catherisation (CCIC), 28 (82" 0) continued to use it. Two patients electively changed to indwelling catheter drainage in order to improve in dependence. Three patients became catheter-free, with or without an external collector, one following a sphincterotomy. One patient regained normal volun tary voiding ability. There were no conduit procedures in this group and no changes in management due to upper urinary tract complications. Among the four patients discharged using an indwelling urethral or supra pubic catheter, three continued to use them. One male patient using a supra pubic catheter was changed to ileal conduit drainage because of severe reflex sweating and autonomic hyper-reflexia associated with chronic bacteriuria and uncontrolled bladder spasms. Among the two patients discharged catheter-free, one continued reflex voiding with an external collector and the other regained normal control of voiding.
Urological complications occurring in the 34 patients discharged using CCIC included: minor urethral stricture 2, urethral false passage 1, epididymitis 3 (9%), cystolithiasis 6 (18 0 0), nephrolithiasis 2 and hospitalisation for febrile or otherwise symptomatic urinary tract infection (SxUTI) 10 (30%). Fifteen of the 34 patients (44°0) were hospitalised at least once during the 5 years for one or more of these urological complications.
In order to estimate the prevalence of SxUTI and its potential relationship to other complications, the 34 patients discharged using CCIC were grouped according to frequency of self-reported or documented Sc UTI (Table II) . Eleven patients in Group A had non or one (0-1) SxUTI since discharge and four of these 11 patients (37°0) were hospitalised for treatment of SxUTI and/or other urological complications. Nine patients in Group B had occasional (average of < 2 year) SxUTI and two of these nine patients (22%) were hospitalised for treatment of SxUTI and/or other urological complications. Fourteen patients in Group C had frequent (average of > 2 year) SxUTI and/or other urological complications.
Most of the urological complications previously listed occurred in Group C patients who had frequent SxUTI. The only urological complications in Groups A and B were three cases of crystolithiasis, one case of stricture and five cases of SxUTI treated in hospital. There were no urological complications among the six women who were discharged using and who continue to use CCIC, except one woman who had several hospitalisations for SxUTIs. Among the four patients using indwelling catheters, urological complications included two patients hospitalised for SxUTI, including one with cystolithiasis. A third patient was hospitalised for the ileal conduit procedure described earlier.
One patient had no hospitalisations for SxUTI or urological complications. There were no urological complications in the two patients discharged catheter-free.
Twenty-three of the 34 patients (70%) using CCIC at discharge were totally independent in doing the procedure. Six (18%) were only partially independent at discharge, usually requiring some assistance for clothes management and/or set-up of the equipment. Five (12%) were totally dependent for self-catheter isation. At follow-up there were three patients who were totally independent and three patients who were dependent that had changed to other methods of management. Three of the patients who were partially independent at discharge had become totally independent at follow-up.
Discussion
In this study population 35 of the original 50 spinal cord injury patients (70%) were using CCIC for urinary mangement at time of discharge and at time of follow-up 28 of 40 patients (70%) were still using it. This 82% continued-use rate compares with an 86% continued-use rate found in a previous retrospective outcomes study (Maynard and Diokno, 1982) . This figure itself suggests an acceptable frequency of medical morbidity and a high degree of social acceptance over 5 years.
The urological complications among patients in this study appeared to be largely confined to the lower urinary tract, although the frequency of asympto matic upper tract changes or calculi may have been higher if results of a complete recent urological evaluation had been available on all patients. Only the one case of a urethral false passage had significant morbidity, requiring a surgical repair. The two known cases of nephrolithiasis were small in size and unassociated with pyelocaliectasis. A low frequency of upper tract problems has also been reported in other follow-up studies of patients using CCIC (McGuire and Savastano, 1983) (Maynard and Diokno, 1982) .
Comparison of medical morbidity and urological outcomes among spinal cord injured patients using different methods of bladder management is made difficult by the many uncontrollable management variables within each method which may influence outcomes, by patient compliance with physician recommenda tions and by patient choice of physician provider. Additionally the influence of factors determining the choice of method cannot be separated from those influencing outcomes. A long-term study of 406 spinal cord injured in Ireland, 92°0 who were catheter-free, found a 9% incidence of cystolithiasis, 4% in cidence of nephrolitiasis and a 10% incidence of pyelocaliectasis (Webb et ai., 1984) . Pearman (1976) reported almost no complications among a series of 99 spinal cord injured in Australia who were managed initially by sterile inter mittent catheterisation and then in a catheter-free state. Interestingly he reported two patients with small renal calculi without pyelocaliectasis. In the U.S. A., Stover et al., (1977) reported a 30°0 incidence of pyelocaliectasis among 126 spinal cord injured, 74% who were catheter-free, at 2-6 year follow-ups.
This study did not obtain any exact or estimated costs of urological care and management. Frequency of hospitalisations does provide some estimate of costs since hospitalisations are so expensive. In this population 44% of all patients were hospitalised at least once in 5 years for urological problems. This figure can be compared to the results of a collaborative study by Young (1982) . He reported 41 °0 of complete injuries and 30° 0 of incomplete injuries were hos pitalised annually during the first 5 years after injury. The annual incidence of urinary complications in years following injury among hospitalised cases was 65 °0, Thus the frequency of hospitalisations among patients using CCI C in this report is probably comparable to other groups of spinal cord injured using different urinary management methods in the U.S.A.
The low incidence of urinary complications among women patients using CCIC in this study is particularly interesting. Although the number of women is too small to allow statistical significance, it may be explained by the lower urethral outflow resistance of female anatomy which results in incontinence before damaging high intravesical pressures occur. Most of the women using CCIC required anticholinergic medication to control incontinence.
Although our experience demonstrates that some severely disabled quadri plegics can be managed well on CCIC in spite of their inability to be totally independent in the procedure, these results suggest that a lack of independence does influence the continued-use rate. Three of the five patients who were dependent for catheterisation changed to another method of management. This compares with only three of the 23 totally independent patients who later changed to another method of management, two changed because they believed self-management would be easier.
